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I. Introduction Background

Background and Motivation

Lack of information on global childhood vision impairment (VI)

Globally, 19M under age 15 vision impaired in 2010
⇒ 12M among them: uncorrected refractive errors (RE)

VI of children: health problem + obstacle to learning

RE can be easily corrected with eyeglasses
⇒ Eyeglasses - unaffordable/inaccessible in LMIC (Karnani et al. 2011)

⇒ Many eyeglasses projects for children in LMIC

Little literature on the effect of providing eyeglasses
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I. Introduction Background

Literature Review (1/2)

Zhao et al. (2000)- China data (Children aged 5-15)
- Prevalence of RE and VI in school-aged children
- 13% VI⇒ 90% due to RE
- No study of how RE/VI affect children’s education

Yi et al. (2015)- China data (Grade 4-5 students)
- Prevalence of VI in school-aged children
- 24% VI in either eye & 16% VI in both eyes
- 1 LogMAR ↓ ⇒ 0.1 SD ↓ in math
- Severe VI⇒ 0.3 SD ↓ in math
- No study of the link to other subjects (such as reading skills)
- No study of the effect of providing eyeglasses

Jongwook Lee (SNU) Better Vision for Better Learning? November 24, 2021 3 / 33



I. Introduction Background

Literature Review (2/2)

Ma et al. (2014)- China data (Grade 4-5 students)
- Educational effect of providing eyeglasses using RCT
- 36 % had RE / 15% had eyeglasses
- Providing eyeglasses⇒ 0.11 SD ↑ in math (1 year)

Glewwe, Park, and Zhao (2016)- China data (Grade 4-6 students)
- Educational effect of providing eyeglasses using RCT
- 12 % of the school-age children had VI due to RE
- Providing eyeglasses⇒ 0.16-0.22 SD ↑ in test scores (1 year)

Glewwe, West, and Lee (2018)- USA data (Grade 4-6 students)
- Educational effect of eye exam & providing eyeglasses / RCT
- 27% had untreated vision problem
- Eye exam + eyeglasses⇒ 2%p ↑ pass reading & math test (FCAT)
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I. Introduction Background

This study

Prevalence of vision impairment of school-age children

Impact of providing eyeglasses on academic performance
- Grade 4-5 students in Vietnam
- Reading and mathematics tests

Randomized Controlled Trial (RCT)
- School-level RCT
- Phase-in design

Randomization inference

Multiple-test procedure
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I. Introduction Background

Vietnam

One of the world’s fastest growing economies

- Real GDP: $232B (2002) x2.4
==⇒ $552B (2012)

- Poverty rate: 38.0% (2002) =⇒ 2.8% (2012)

Limited eye health care services / eye health professionals
- Especially for children
- 10-20% of school-age children had RE (VN Ministry of Health, 2007)

- 20% aged 12-15 in Southern VN / 39% in HCMC area (Paudel et al. 2014)

- 36% of childhood blindness due to uncorrected RE (Limburg et al. 2012)
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II. Method Study Design and Implementation

Project Overview

The Blindness Zero Movement Project (Project BOM)

- School-based vision screening & eyeglasses program

- Thanh Hoa province in Vietnam / 2016-17 academic year

- Grades 4 and 5 in 140 primary schools in 22 districts
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II. Method Study Design and Implementation
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Total
722 schools in 27 districts

Excluded 32 schools in 5 districts
- Remote mountainous areas

Eligible
690 schools in 22 districts

Random sampling
140 schools in 22 districts

Excluded nearby schools after each
school randomly selected

Paired based on school size
in each district (70 pairs)

Random treatment
assignment in each pair

1 school refused to participate excluded 1 matched control school

69 treatment schools (n=2,374)
Grade 4 (n=1,181 in 194 classrooms)
Grade 5 (n=1,193 in 185 classrooms)

69 control schools (n=2,156)
Grade 4 (n=1,066 in 177 classrooms)
Grade 5 (n=1,090 in 179 classrooms)

Missing baseline test (n=164)
- Grade 4 (n=107)
- Grade 5 (n=57)

Missing baseline test (n=203)
- Grade 4 (n=127)
- Grade 5 (n=76)

Missing endline test (n=391)
- Grade 4 (n=142)
- Grade 5 (n=249)

Missing endline test (n=238)
- Grade 4 (n=55)
- Grade 5 (n=183)

Missing control variables: 7 Missing control variables: 7

Final sample (n=1,812)
- Grade 4 (n=927)

- Low vision (n=420)
- Normal vision (n=507)

- Grade 5 (n=885)
- Low vision (n=470)
- Normal vision (n=415)

Final sample (n=1,708)
- Grade 4 (n=881)

- Low vision (n=394)
- Normal vision (n=487)

- Grade 5 (n=827)
- Low vision (n=410)
- Normal vision (n=417)
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II. Method Study Design and Implementation

Randomization

722 primary schools in 27 districts⇒ 140 schools in 22 districts

Step 1: Random school selection
- 5 districts (32 schools) in remote mountainous areas excluded
- 140 schools selected proportionally with # schools in each district

Step 2: Random treatment assignment
- Paired in each district based on school size
- Each pair⇒ 1 treatment school & 1 control school
- 70 treatment schools & 70 control schools

Study sample: 138 schools (69 treatment & 69 control)
- 1 treatment school refused to participate
- Excluded 1 matched control school
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II. Method Study Design and Implementation

School Vision Screening and Data Collection

Baseline (October - November 2016)
Day 1- Eye examination
Day 2 - Baseline tests (Reading & Mathematics)

Endline (October 2017)
Endline tests (Reading & Mathematics)
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II. Method Study Design and Implementation

Vision Screening and Implementation

2-step vision screening: grade 4 & 5 students

Step 1: Preliminary vision screening (school teachers)
- Teacher training workshop
- Vision screening (eye chart) / visual acuity (VA) < 6/9
- 23,500 students vision screened (October 2016)
- 3,500 students failed

Step 2: Comprehensive vision exam (eye health professionals)
- 3,485 failed + 1,389 passed⇒ 4,874 students examined
- 3,485 failed⇒ 2,522 students (72.4 %) VI
- 1,389 passed⇒ all normal vision
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II. Method Study Design and Implementation
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II. Method Data

Data

2,456 students w/ RE⇒ 2,307 students included in the study
- Uncorrected RE: 2,134⇒ Low-vision group
- Corrected RE: 173⇒ Normal-vision group

2,352 students w/ normal vision⇒ 2,223 students included

⇒ Study sample
- Low-vision student: 2,134 (= 2,307 - 173)
- Normal-vision student: 2,396 (= 2,223 + 173)
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II. Method Data
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II. Method Data
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II. Method Data

G
ra

de
s 

4 
& 

5 Normal Vision

Low Vision

Reading

0
.0

5
.1

Mathematics

G
ra

de
 4

0
.0

5
.1

G
ra

de
 5

0 5 10 15 20 25 30

0
.0

5
.1

0 5 10 15 20 25 30

Density Plot of Baseline Test Scores

Jongwook Lee (SNU) Better Vision for Better Learning? November 24, 2021 18 / 33



II. Method Research Design and Empirical Strategy

School-Level Cluster RCT

Reasons to use school-level RCT over individual-level RCT
Ethical issues: equality within school & between schools
Political issues
Logistic and cost issues

Partial compliance
In treatment schools
In control schools
Intention-to-treat (ITT) analysis

School-level cluster RCT

Phased-in design⇒ Providing eyeglasses to control schools
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II. Method Research Design and Empirical Strategy

Empirical Strategy (1/5)

Yis = α+ βTs +
∑

j

λjP
j
s + uis (1)


Yis : outcome of interest for student i in school s

Ts = 0 : if school s is randomly assigned control school
Ts = 1 : if school s is randomly assigned treatment school

P j
s : dummies for randomization pair (Bruhn and McKenzie 2009)

Randomization ⇒ Ts is uncorrelated with uis
⇒ β is unbiased ITT estimates

(Note: This estimation uses students only with low vision.)
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II. Method Research Design and Empirical Strategy

Empirical Strategy (2/5)

Yis = α+ βTs +
∑

j

λjP
j
s + uis (1)

With normal-vision sample

⇒ β: Spillover effect on normal-vision students in treatment schools
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II. Method Research Design and Empirical Strategy

Empirical Strategy (3/5)

Some baseline characteristics are not balanced.

Need to add unbalanced control variables
⇒ to avoid potential bias
⇒ to increase precision

Adding control variables:

Yis = α+ βTs + X ′
isγ +

∑
j

λjP
j
s + uis (2)

(Note: This estimation uses students only with low vision.)
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II. Method Research Design and Empirical Strategy

Empirical Strategy (4/5)

Yis = α+ βTs + δBi + ηTs · Bi + X ′
isγ +

∑
j

λjP
j
s + uis, (3)

where Bi is a dummy variable indicates ‘Low Vision’

η: treatment effect of providing eyeglasses for low-vision students

β: spillover effect for normal-vision students in treatment schools

δ: possible link between uncorrected RE and outcome

(Note: This estimation uses students with low or normal vision.)
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II. Method Research Design and Empirical Strategy

Empirical Strategy (5/5)

Standard errors are clustered at the school level.

p-values are adjusted based on randomization inference.
Permute treatment re-assignment 1,000 times
Stratify randomization pair & cluster at school level
Test H0: Treatment effect is by chance (Athey and Imbens 2017; Heß 2017)

q-values to control for FDR are also reported (Newson 2010; Simes 1986).
Multiple-test procedure
Compare p-values of treatment in 6 models for each outcome

- 3 simple models without control variables (not reported)
- 3 main models with control variables (used in this study)
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III. Results Treatment Effects (Low-Vision Sample)
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III. Results Spillover Effects (Normal-Vision Sample)
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III. Results Treatment Effects (Full Sample)
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III. Results Treatment Effects by Gender

Results by Sub-Group: Gender

Yis = α+ δBi + θBi · (Girl)i

+η1Ts · Bi · (Girl)i + η2Ts · Bi · (Boy)i

+η3Ts · (1− Bi) · (Girl)i + η4Ts · (1− Bi) · (Boy)i

+X ′
isγ +

∑
j

λjP
j
s + uis


(Girl)i : dummy indicates girl
(Boy)i : dummy indicates boy

Bi : dummy indicates low vision
(1− Bi) : dummy indicates normal vision
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III. Results Treatment Effects by Gender (Full Sample)
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III. Results Treatment Effects by VI level

Results by Sub-Group: Vision Impairment

Vision Impairment (VI) Level
Normal vision: VA > 6/9
Mild VI: 6/9 ≥ VA > 6/18
Moderate/Severe VI: 6/18 ≥ VA

Yis = α+
2∑

j=1

δj (VI)ij + η0Ts · (VI)i0 + η1Ts · (VI)i1 + η2Ts · (VI)i2

+X ′
isγ +

∑
j

λjP
j
s + uis


(VI)i0 : dummy indicates normal vision
(VI)i1 : dummy indicates mild VI
(VI)i2 : dummy indicates moderate/severe VI
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III. Results Treatment Effects by VI level (Full Sample)
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IV. Discussion/Conclusion Summary and Further Research

Discussion/Conclusion

Robustness check
Corrected RE⇒ Excluded

First study investigates the effects of providing eyeglasses on
academic performance in Vietnam

Limited eye health care services for school-age children in VN
10.7% VI & 9.6% uncorrected RE
27% had eyeglasses⇒ 29% appropriate eyeglasses (8% of RE)

Providing eyeglasses⇒ positive effect on academic performance
0.16-0.22SD for reading & 0.16-0.23SD for math (after 1 year)
Grade 4 boys reading: 0.31SD ↑
Providing eyeglasses benefits moderate/severe VI students

Further research
Factors affect refusal of wearing eyeglasses
Effect on non-cognitive skills and quality of life
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Thank you

Questions?

(jongwooklee@snu.ac.kr)
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